
Supplementary Experimental Procedures 

Flow process chart of the IS-PRM application 
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Installation of the application 

Pre-requirements 

The access to API functionality will be provided by Thermo Fisher Scientific. The license is available 

upon request and acceptance of terms and conditions. The application has been developed in C# 

programming language. Microsoft .NET framework 4 is required to install the application. 

Procedure  

The compressed folder “IS-PRM” downloaded from Supplementary Material (Snapshot 1) needs to be 

uncompressed on the computer that controls the mass spectrometer (Snapshot 2). The uncompressed 

folder contains several components necessary to the installation and two .csv files to be used as 

templates to prepare the acquisition method and the spectral library (Snapshot 3). The installation of 

the application is started by clicking “setup.exe” (Snapshot 4) and then the button “Install” in the 

security warning message (Snapshot 5). At the end of the installation the interface of the application 

is displayed (Snapshot 6). 

 

Execution of the application 

Procedure 

The application is started automatically following the installation, as described above, or by clicking 

the application icon accessible via the start menu (Snapshot 7). Then the upload of the necessary 

information to the application is carried out via the file menu (Snapshot 8). First, the spectral library is 

selected (Snapshots 9, 10, and 11). Second, the file defining the acquisition parameters of the IS-PRM 

method can defined by clicking the “Import Customized Method” command. However, at the time of 

the first use of the application, the command may remain inaccessible (in grey, Snapshot 12). Closing 

and restarting the application (Snapshot 7) fix the issue (Snapshot 13) and allow the selection of the 

IS-PRM method file (Snapshot 13, 14, 15, and 16). Third, the selection of the default method (allowing 

the definition of the acquisition duration of the analysis and the parameters to be used to acquire the 

first full MS spectra during the acquisition) is performed (Snapshot 17, 18, and 19). Fourth, the raw file 

number and its associated location path are defined via the “Options” command in the “Tools” menu 

(Snapshot 20 and 21). Fifth, all the defined information is pre-uploaded by clicking the “Preload” 

command in the “Tools” menu (Snapshot 22). The absence of error messages appearing in a separated 

window and in the main window of the interface (Snapshot 23) confirms that the spectral library and 

method files were prepared in an appropriate format and that a reference MS/MS spectrum is present 

in the spectral library for each of the internal standard peptides included in the IS-PRM method. Sixth, 

the actual upload of the information to the acquisition software is performed by clicking the “Connect” 

button (Snapshot 24). The main window of the interface indicates the proper connection to the 

instrument (Snapshot 25), which means that the instrument is ready to receive the contact closure 



signal from the chromatographic system and to start the acquisition. Last, the chromatographic 

analysis is started (see “Tips” section below) and triggers by a contact closure signal the start of the 

MS acquisition (Snapshot 26).   

Requirements 

The spectral library is prepared in .csv format. A template for the spectral library is provided in the 

uncompressed folder of Supplementary Material (Snapshot 3). The formatting of the file is displayed 

in Snapshot 27 for a couple of peptides (two internal standard and one landmark peptides). Briefly, 

columns A and B indicate the peptide sequence and the precursor m/z. In column C, the m/z of the 

fragment ions to be used in the spectral matching are indicated while their associated intensities are 

reported in column F. For the internal standards (peptides GNFHAVYR and FYNIGDQR in the example), 

the columns D and E define the initial monitoring window (RT start and stop), while this information is 

used to defined the reference elution time of the landmark peptides (center value of the window, i.e., 

15.81 min for the peptide SSAAPPPPPR in the example). The chromatographic peak width and the 

minimum intensity threshold are defined in the columns G and H, respectively. For landmark peptides, 

the chromatographic peak width is set to 0 as the monitoring window of these peptides is not modified 

during IS-PRM analysis. 

The definition of the acquisition parameters of the IS-PRM method is included in a .csv file 

(“Customized method”). A template is provided in the uncompressed folder of Supplementary 

Material (Snapshot 3). The formatting of the file is displayed in Snapshot 28 for a series of peptides 

(seven pairs of SIL and endogenous peptides and thirteen landmark peptides). This file indicates the 

acquisition parameters to be used for the PRM measurement of the internal standards in “watch 

mode” (term “Standard” in column H), the PRM measurement of the internal standards and the 

analytes in “quantitative mode” (term “Analyte” in column H), and the PRM measurement of the 

landmark peptides (term “Landmark” in column H). The acquisition parameters include the m/z of the 

center value of the quadrupole isolation window used for the isolation of the peptide ions (column B), 

the corresponding charge state (column C) which is used to define the m/z range of the MS/MS spectra 

and the collision energy (in conjunction with the normalized collision energy value indicated in column 

L), the width of the quadrupole isolation window (column E), the orbitrap resolving power (Column K), 

and the AGC target value (Column M). The settings of the monitoring windows are only indicated (and 

not modified during the acquisition) for landmark peptides as those of the internal standards are 

defined in the spectral library (initial values which are modified following the detection of the landmark 

peptides and/or their own detection) while those of the analytes are defined based on the detection 

of their corresponding internal standard. Each pair of SIL and endogenous peptides is defined by a 

common term in column I, which is the sequence of the SIL peptide used as internal standard in the 



example. The acquisition parameters to perform the full scan acquisition are also indicated in the file 

(line 36 in the example defining an m/z 300-1500 mass selection).  

Comments and tips 

- The settings of the tolerances to be used for real-time spectral matching are accessible via the 

“Options” command in the “Tools” menu (Snapshots 20 and 21). The precursor ion tolerance 

parameter (in ppm) defines the tolerance to be used for the comparison of the center value of the 

quadrupole isolation window employed to generate a given MS/MS spectrum and the precursor m/z 

value of the internal standards, as defined in the spectral library. The fragment ion tolerance 

parameters defines the tolerance (in ppm) used for the extraction of the signals of the fragment ions 

(defined in the spectral library). 

- The sequences and m/z values of the internal standards in column A of the two .csv files needs to be 

in full agreement for proper operation of the acquisition. 

- The order used to include the PRM scans of internal standards, analytes, and landmark peptides, and 

the full scan in the “customized method” file needs to be maintained for proper acquisition. 

- The internal standards are included two times and designated once by the term “Standard” and once 

by the term “Analyte” in column H in the “Customized method” file. This is to distinguish the 

acquisition parameters to be used in the “watch mode” and in the “quantitative mode”. 

- The default method is prepared with the standard method editor (Snapshot 29) and only includes a 

full scan event that should be designed with the same acquisition parameters settings as those used 

to define the full scan in the “customized method” file to maintain consistency.   

- With the current version of the application, the mass spectrometer needs to be removed from the 

instrument configuration in Thermo foundation if the chromatographic system is controlled by 

Xcalibur. Alternatively, the chromatographic system can be controlled with a separated computer 

and/or program. Also, no batch mode is available with the current version of the application. The 

analyses need to be started one by one while restarting the application before each new run. 

- The application has been tested successfully using Thermo Foundation 3.0 (build number 138), 

Thermo Xcalibur 3.0 (build number 63), and Thermo Exactive Series 2.3 (build 1765). It has also been 

briefly tested using Thermo Foundation 3.0 SP2 (build number 152), Thermo Xcalibur 3.0 (build number 

63), and Thermo Exactive Series 2.4 (build 1824).      

- Punctually, the acquisition starts immediately after clicking the “Connect” button (Snapshot 24) and 

before receiving the contact closure signal form the chromatographic system. In this case, the 

acquisition needs to be stopped (via the tune interface) and the application closed and restarted. 

- Acquisition freezes occasionally for IS-PRM methods including a very large number of targets. This 

requires to restart the electronics of the mass spectrometer. Avoiding manual stop of the acquisition 



(by pressing the “stop” button in the Tune interface) and closing other programs with high demand in 

resources alleviate the issue.  

- At the end of the acquisition, a log file (.txt format) capturing all pertinent information of the analysis 

(e.g., the detection of the internal standards, the detection of landmark peptides, etc…) is created 

(Snapshot 30).  
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